PKS chain release mechanisms
A wide variety of chain release mechanisms are employed by modular PKSs ( Figure S1 ). Cloning and overexpression of cpkG and the region of cpkC encoding the TR domain in E. coli cpkG (1561 bp) and the region of cpkC encoding the TR domain (1158 bp) were amplified by PCR using the primers listed in Table S1 . A CACC sequence was introduced at the 5'-end of the forward primers to allow for directional cloning of the blunt-ended PCR products into pET151/D-TOPO®. The PCR reaction was performed with Readymix Taq PCR mix (Sigma Aldrich) according to the manufacturer's instructions. Reaction conditions consisted of an initial denaturation step at 94 °C for 2 min, followed by 30 cycles of 94 °C for 45 s, 60 °C for 45 s and 72 °C for 90 s. PCR products were separated on a 1 % agarose gel containing 0.05 µL/ml GelRed Nucleic Acid Stain (Cambridge Bioscience UK). Bands of the appropriate size were excised from the gel and purified using the GeneJET Gel Extraction kit (Thermo Fisher Scientific). The purified PCR products were ligated with the linearized expression vector using the Champion pET151 Directional TOPO Expression kit (Invitrogen) according to the manufacturer's guidelines. The ligation mixtures were used to transform One Shot TOP10 chemically competent E. coli cells. Transformants were selected on LB agar plates supplemented with ampicillin (100 µg/mL). Plasmids were purified from ampicillin-resistant colonies using the GeneJET Plasmid Miniprep kit (Thermo Fisher Scientific) and the sequences of the cloned genes were confirmed by Sanger sequencing (GATC Biotech). One correct clone was used to transform BL21 Star(DE3) chemically competent E. coli cells for expression of cpkG and the TR domain of cpkC as N-terminal His 6 -tagged fusion proteins. For overexpression of each gene, E. coli BL21 Star(DE3)/pET151-cpkG and E. coli BL21 Star(DE3)/pET151-cpkC-TR cells were cultured in LB medium (1 L) supplemented with ampicillin (100 µg/ml) at 37 °C with shaking at 180 rpm. Incubation was continued until the optical density of the cultures at 600 nm reached 0.5-0.6, at which time isopropyl-β-D-thiogalactopyranoside was added to a final concentration of 0.5 mM to induce expression. The cell cultures were then incubated overnight at 15 °C with shaking at 180 rpm. Technologies, Aberdeen, UK; 100 × 2.1 mm) coupled to a Bruker MaXis IMPACT mass spectrometer was used to determine the molecular weights of the purified proteins ( Figure S4 ). The elution profile is given in Table S2 . Sodium formate (10 mM) was used for internal calibration. The mass spectrometer was operated in positive ion mode with a scan range of 50-3000 m/z. 
Analysis of NAD(P)H consumption by CpkC-TR
The consumption of NAD(P)H by His 6 -CpkC-TR was examined as described by Chhabra et al. 
Analysis of CpkC-TR-catalyzed reduction of octanoyl-CoA and octanal to octanol
The conversion of octanal to octanol ( Figure analyzed by GC-MS (Varian 400). 5 μL of each sample was injected using a CP8400 sample injector in splitless mode and passed through a VF-5ms column (30 m length, 0.25 mm internal diameter) using helium as the carrier gas. The temperature was held at 50 °C for 1 min before being ramped up to 300 °C at a rate of 25 °C/min. The temperature was held at 300 °C for 9 min before being ramped back down to 50 °C. The sample was ionized using electron impact with 70 eV electrons and detected with an ion trap mass analyzer. Two independent assays were performed and a reaction containing boiled His 6 -CpkC-TR was used as a negative control. 
UV-Vis spectroscopic analysis of PLP binding to CpkG
UV/Vis absorbance spectra were obtained for His 6 -CpkG (60 µM) and PLP (60 µM) independently, using a Perkin Elmer Lambda 35 UV/Vis Spectrometer ( Figure S6 ). Prior to measurements, His 6 -CpkG was exchanged from HEPES storage buffer (50 mM HEPES (pH 7.8), 100 mM NaCl, 20 µM PLP, 10 % glycerol) into TRIS buffer (20 mM TRIS-HCl, (pH 8.0), 100 mM NaCl) to remove unbound PLP. 
Spectrophotometric analysis of the substrate specificity of CpkG
The enzymatic activity and substrate specificity of CpkG were characterized by employing a spectrophotometric assay that relies on the detection of a blue α-amino acid-copper (II) complex.
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His 6 -CpkG (20 µM) was combined in separate reactions with 10 mM amino donor (octylamine, butylamine, isobutylamine, cyclohexylamine or benzylamine) and 10 mM amino acceptor (pyruvate or α-ketoglutarate) in 100 mM potassium phosphate buffer (pH 7) in a total volume of 160 µL.
Reactions were carried out in 96-well plates and incubated overnight at room temperature. 
Determination of alanine absolute stereochemistry using Marfey's method
The absolute stereochemistry of alanine, formed by the CpkG-catalyzed transamination of pyruvate with octylamine, was determined by derivatization with Marfey's reagent, 4 followed by UHPLC-ESI-Q-TOF-MS analysis using a Dionex UltiMate 3000 RS UHPLC connected to a Zorbax Eclipse Plus column (C18, 100 × 2.1 mm, 1.8 µm) coupled to a Bruker MaXis IMPACT mass spectrometer. His 6 -CpkG (20 µM) was combined with octylamine (10 mM), pyruvate (10 mM) and phosphate buffer (100 mM, pH 
Detection of pyruvate and octylamine
Pyruvate formation in the CpkG-catalyzed reaction with alanine and octanal was analysed with a lactate dehydrogenase (LDH)-coupled assay. LDH catalyzes the reduction of pyruvate to L-lactate by NADH. The progress of this reaction can be followed spectrophotometrically by measuring the decrease in absorbance at 340 nm (due to the depletion of NADH). 6 
Mass spectrometer settings for small molecule analyses
The mass spectrometer was operated in positive ion mode with a scan range of 50-3000 m/z. Source conditions were: end plate offset at −500 V; capillary at −4500 V; nebulizer gas (N 2 ) at 1.6 bar; dry gas (N 2 ) at 8 L min 
Bioinformatics analyses
Homology searches were performed using HMMER 3.1b2 (http://hmmer.janelia.org) against a GenBank database compiled with the help of multigeneblast and a database containing bacterial and whole genome shotgun sequences from Refseq. 7 Searches for homologs of cpkG that were within 35 kb of coding sequences that contained hits to profile HMMs constructed for ketosynthase (KS) domains and thioester reductase (TR) domains were conducted. 8 The DNA sequences within a 100 kb genomic window centered on the nucleotide midpoint of the three hits (transaminase, KS and TR domain) were extracted and annotated using antiSMASH 9 and BLAST searches ( Figure S12 , Table 4 ).
Sequence similarity between putative tailoring enzymes encoded within the cryptic gene clusters and those associated with the streptazone E biosynthetic cluster was investigated using phmmer (http://hmmer.janelia.org/search/phmmer). 10 This allowed us to tentatively link four cryptic gene clusters from our bioinformatics search to the biosynthesis of streptazone E or closely related metabolites.
The structures of polyketide products were predicted by analyzing the domain and module organization of the PKSs. Searches for conserved domains were performed using SBSPKS and the NCBI conserved domain search. 11, 12 The substrate specificity of acyltransferase (AT) domains was determined by multiple sequence alignments with AT domains of known specificity. 13 The stereospecificity of ketoreductase (KR) domains was predicted by sequence comparisons with KR domains of known stereospecificity. 14 Dehydratase (DH) domain activity was evaluated by in silico analysis of conserved active site residues. 15 The stereospecificity of enoyl reductase (ER) domains was predicted by sequence comparisons to ER domains of known stereospecificity. 16 The gene clusters were compared to known biosynthetic gene clusters in the MiBIG database. 17 This was done by performing a BLAST 18 query of the protein sequences in the clusters with the proteins in MiBIG. The "distance" between two proteins was calculated by subtracting one from the ratio of the bitscore of the highest scoring alignment to a protein and the highest possible bitscore for the protein, thus the distance between a protein and itself would be 0 and the distance between non hits would be 1. Cluster distances were computed by calculating pairwise distances between coding sequences in the cluster and pairing proteins up to minimize the total distance between the clusters.
In the cases where the predicted structures of the polyketide backbone corresponded to products with known biosynthetic gene clusters in the MiBIG database, the known cluster appeared as one of the lowest scoring clusters in the comparison ( Figure S13 ). The bioinformatics analyses were performed with the help of clusterTools (https://github.com/emzodls/clusterTools), a bespoke Python toolkit for analyzing biosynthetic gene clusters, the details of which will be published elsewhere. Figure S13
Comparison of cryptic gene clusters for which the metabolic products are predicted to be known compounds with published polyketide alkaloid biosynthetic gene clusters. Genes from the cryptic clusters were compared with the genes in biosynthetic gene clusters in the MiBIG 19 database using BLAST. 18 The best scoring alignments were kept and proteins from the cryptic cluster were paired with their best scoring homologs in the known biosynthetic gene clusters with redder pairings corresponding to greater homology.
